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(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively clean the 
inside of an ink and cleaning liquid recovery tube by 
arranging an injection nozzle for blowing mixed fluid of 
high pressure containing the air and cleaning liquid to the 
tube disposed near an end pan, thereby shortening a 
'fe-f^s. recovery time of the ink and cleaning liquid. 

An injection nozzle 18 of mixed fluid 
T'' '^y^^ provided at an upstream side of a recovery tube 1 is 
operated at a predetermined timing on the way of 
recovering cleaning liquid 3 via end pans 9a 3 9b and the 
tubes la, lb in a series of ink replacing operations. Thus, 
the fluid sent to the tube 1 in a high pressure fog state 
cleans and removes ink fixed to and retained on an inner 
wall surface of the tube 1 while sequentially colliding 
with the inner wall of the tube 1, and discharged together 
with the fluid into a bucket 14 of a downstream side. As 
a result, in the case of color changing at the time of order 
change, a fault of mixing old ink with ink of next order 
to contaminate the ink is eliminated to improve printing 




quality. 
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SPECIFICATION 

[TITLE OF THE INVENTION] 

INK COLLECTION PIPE CLEANING APPARATUS FOR FLEXO GRAPHIC PRINTING 

MACHINE 

[ABSTRACT] 
[OBJECT] 

It is an object of the present invention to provide an ink collection pipe cleaning apparatus 
for a flexographic printing machine, capable of reducing a time for collecting an ink or a 
cleaning solvent, and reliably cleaning the' inside of a collection pipe. 
[SOLUTION] 

In a flexographic printing machine including an ink supply system for supplying an ink 5 to 
a roll nip zone 2 formed by a combination of a pair of ink rolls 7, 8, a cleaning system for 
cleaning an ink circulation line using a cleaning solvent 3, and an ink changing system for 
collecting the ink 5 and the cleaning solvent 3 and changing the ink 5 with another ink different 
in color, the present invention provides an end pan 9a, 9b disposed under an end of the ink rolls 7, 
8, and an injection nozzle 18 adapted to inject a high-pressure mixed fluid consisting of a 
compressed air 16 and a cleaning solvent 3, to an ink/cieaning-solvent collection pipe 1 disposed 
adjacent to the end pan 9a, 9b. 



[CLAIMS] 

An ink collection pipe cleaning apparatus for a flexographic printing machine which 
includes an ink supply system for supplying an ink to a roll nip zone formed by a combination of 
a pair of ink rolls, a cleaning system for cleaning an circulation line of said ink using a cleaning 
solvent, and an ink changing system for collecting said ink and said cleaning solvent and 
changing said ink with another ink different in color, said ink correction pipe cleaning apparatus 
being characterized by comprising: 

an end pan disposed under an end of said ink rolls; and 

an injection nozzle adapted to inject a high-pressure mixed fluid consisting of an air and a 
cleaning solvent, to an ink/cleaning-solvent collection pipe disposed adjacent to said end pan, 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

(Field of Industrial Application] 

The present invention relates to a cleaning apparatus for cleaning the inside of a collection 
pipe (return pipe) equipped in an ink circulation line of a flexographic printing machine, in 
conjunction with an ink changing operation. 
[0002] 
[Prior Art] 

A flexographic printing machine means a rotary printing machine for performing a 
letterpress printing based on rubber or synthetic resin plates, using an inking roll, so-called 
"anilox roll", and a quick-drying ink. FIG 4 is an explanatory diagram of the structure of 
conventional ink circulation and ink cleaning systems equipped in a flexographic printing 
machine. FIG 5 is an explanatory diagram of states of the inside of an ink/cleaning-solvent 
collection pipe (return pipe), wherein FIG 5(a) shows the state during execution of a print job, 
and FIG 5(b) shows the state during a cleaning operation. FIGS. 6(a) and 6(b) are explanatory 
diagrams of problems in the conventional ink cleaning system. 
[0003] 

While an ink circulation system equipped in the flexographic printing machine includes 
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various types, the following description will be briefly made about a fundamental structure and 
function thereof. As shown in FIG 4, in response to activation of a pump 4, an flexographic 
ink 5 for the flexographic printing machine is sucked from an ink container 10a through an ink 
suction pipe 12 and a solenoid valve 11, and supplied to a nip zone (ink reservoir) 2 of an anilox 
roll 7 and a rubber roll 8 through an ink supply pipe 6. Then, the ink 5 supplied to an upper 
region of the nip zone 2 is evened out according to rotation of the rolls 7, 8 (subjected to a 
doctoring operation) to uniformly spread out over a surface of the anilox roll 7, and further 
transferred from the surface of the anilox roll 7 to printing plates wound around a printing 
cylinder (not shown). The printing plates will be brought into contact with a corrugated sheet 
to perform a given printing thereon. 
[0004] 

During execution of a print job, the ink 5 is continuously or intermittently supplied to an 
approximately central region of the nip zone in an axial direction of the rolls. The ink 5 
gradually flows axially outward, and gets across the entire axial region. Then, due to 
spontaneous outflow, an excessive ink falls to a pair of end pans 9a, 9b disposed, respectively, 
under opposite ends of the rollers. The fallen inks are combined together after being collected 
from the end pans 9a, 9b through collection pipes (return pipes) la, lb, and fed back (returned) 
to the original ink container 10a. The above operation will be repeatedly performed to 
continuously print each corrugated sheet to be conveyed. 
[0005] 

An ink changing operation for a second print job will be described below. In a process for 
changing the ink, the pomp 4 is firstly stopped to stop supplying the ink 5. Then, after a lapse 
of a given time determined by a timer, the ink 5 in the ink supply pipe 6 is discharged, and 
simultaneously the ink 5 which has spontaneously overflowed from the nip zone 2 is collected to 
the ink container 10a through the end pans 9a, 9b and the collection pipes la, lb. Then, each 
connector at respective ends of the ink suction pipe 1 and the collection pipe 1 is disconnected 
from the ink container 10a, and moved above a bucket 14 by a pull-in action of a cylinder 13. 
Then, a solenoid valve 15 in a line of a cleaning solvent 3 is opened, and the pump 4 is driven to 
supply the cleaning solvent 3 to the nip zone 2 of the anilox roll 7 and the rubber roll 8. The 
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rolls 7, 8 is designed to be maintained at a relatively low rotation sped during the operation for 

supplying the cleaning solvent 3. 

[0006] 

The cleaning solvent 3 cleaning respective outer peripheral surfaces of the rollers 7, 8 in the 
above manner and outflowing from the ends of the roll nip zone 2 is discharged to and collected 
by the bucket 14 through the end pans 9a, 9b and the collection pipes la, lb. After cleaning the 
ink line for a given time, the pump 4 is Stopped, and the solenoid valve 15 is closed to stop 
supplying the cleaning solvent 3. Then, on the basis of spontaneous outflow, the cleaning 
solvent 3 in the ink line and the pump 4 is discharged and collected. Additionally, some types 
of the conventional apparatus is designed to bring a liquid removing block (not shown) into 
contact with the roll nip zone 2 to forcedly scrape away and discharge the ink 5 and the cleaning 
solvent 3 so as to facilitate reduction in ink changing time. Then, in response to receiving from 
a timer a signal indicative of completion of a cleaning liquid collection operation, respective 
lower ends of the ink suction pipe 12 and the ink collection pipe 1 are connected to 
corresponding connection ports of an ink container 10b for a second print job. Upon starting 
the pump 4 in this state, an ink 5 is re-supplied to the nip zone 2 of the anilox roll 7 and the 
rubber roll 8 as described above to allow the second print job to be executed. 
[0007] 

[Problem to be solved by the Invention] 

The above conventional cleaning apparatus has the following problems. During execution 
of a print job, an excessive ink arising in the roll nip zone 2 and overflowing to the collection 
pipes la, lb through the end pans 9a, 9b generally flows through the collection pipes la, lb in 
the state as shown in FIG 5(a). Then, after an ink collection operation for a second print job, 
the excessive ink is apt to attach on an inner wall of the collection pipe lb as shown in FIG 6(a) 
due to viscosity or stickiness. By contract, in the operation for collecting the cleaning solvent 3 
used for cleaning, the cleaning solvent 3 flows along a bottom region of the inner wall of the 
collection pipe lb as shown in FIG 5(b), and a part of the attached ink will be left as a portion 
incapable of being cleaned, as shown in FIG 6(b). Thus, after the ink changing operation, the 
residual ink is gradually dissolved in the second ink for the second print job to contaminate the 
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second ink. This is likely to cause problems about deterioration in color quality of prints, or 
reduction in effective sectional area of the collection pipe lb due to gradual 
attachment/deposition of the residual ink, which leads to clogging of the collection pipe lb in the 
worst case. 
[0008] 

As measures against these problems and for reducing an ink/cleaning-solvent collection 
time, one type of apparatus (not shown) designed to inject a compressed air to a return pipe 
during the collection operation (see Japanese Utility Model Xaid-Open Publication No, 
60-154132). While the apparatus exhibits an effect on reduction in ink collection time, it 
involves a critical problem that ink is splashed around due to the injected gas consisting only of 
air, and attached/deposited on the air injection nozzle and an upper region of the inner wall of the 
pipe, (return pipe). Thus, in order to remove the attached ink, this apparatus is required to 
supply a large volume of cleaning solvent. This leads to increases in volume of cleaning 
solvent and in time required for draining the cleaning solvent. If the volume of cleaning solvent 
is insufficient, the return pipe will not be filled with the cleaning solvent to have a region 
incapable of being cleaned, such as an upper region of the inner wall thereof, and the same 
problem as that in the apparatus illustrated in FIG 4 will remain. 
[0009] 

In view of the above circumstances, "it is an object of the present invention to provide an ink 
collection pipe cleaning apparatus for a flexographic printing machine, capable of reducing a 
time for collecting an ink or a cleaning solvent, and reliably cleaning the inside of a collection 
pipe. 
[0010] 

[Means for solving the Problem] 

In order to solve the above problems involved in the conventional techniques, in a 
flexographic printing machine including an ink supply system for supplying an ink to a roll nip 
zone formed by a combination of a pair of ink rolls, a cleaning system for cleaning a circulation 
line of the ink using a cleaning solvent, and an ink changing system for collecting the ink and the 
cleaning solvent and changing the ink with another ink different in color, the present invention 
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provides an end pan disposed under an end of the ink rolls, and an injection nozzle adapted to 
inject a high-pressure mixed fluid consisting of a compressed air and a cleaning solvent, to an 
ink/cleaning-solvent collection pipe disposed adjacent to the end pan. 
[0011] 

[Embodiment] 

The present invention will now be described in detail based on an illustrated embodiment 
thereof. 
[0012] 

FIG 1 to 3 show an ink collection pipe cleaning apparatus for a flexographic printing 
machine, according to one embodiment of the present invention, wherein: FIG 1 is an 
explanatory diagram of the structure of an ink circulation system and an ink cleaning system 
incorporating the embodiment of the present invention equipped in the flexographic printing 
machine; FIG 2 is a schematic diagram of an injection nozzle for a mixed fluid (water and air); 
and FIGS. 3(a) to 3(d) are explanatory diagrams of functions of the injection nozzle in FIG 2. 
[0013] 

As shown in FIG 1, the flexographic printing machine relating to the embodiment of the 
present invention is equipped with an ink supply system for supplying an ink 5 to a roll nip zone 
(ink reservoir) 2 formed by a contact (press contact) between a pair of inking rolls consisting of 
an anilox roll 7 and a rubber roll 8, a cleaning system for cleaning a circulation line of the ink 5 
using a cleaning solvent 3, and an ink changing system for collecting the ink 5 and the cleaning 
solvent 3 and changing the ink 5 with another ink different in color. Further, as shown in FIGS. 
1 and 2, the flexographic printing machine is provided with a pair of end pans 9a, 9b disposed, 
respectively, under opposite ends of the ink-roll pair 7, 8, and an injection nozzle 18 adapted to 
inject a mixed fluid consisting of an air 16 and a cleaning solvent 3, to an ink/cleaning-solvcnt 
collection pipe (return pipe) 1 disposed adjacent to the end pan 9a, 9b, in the form of a 
high-pressure mist. The flexographic printing machine is designed to activate the injection 
nozzle at an appropriate timing corresponding to an ink cleaning operation (process). The 
remaining structure and functions are substantially the same as those of the aforementioned 
conventional example. Thus, the common component is defined by the same reference numeral, 
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and its description will be omitted. 
[0014] 

As shown in FIG. 2, the apparatus for cleaning the collection pipe 1 includes a connection 
pipe 21 which has one end connected to the injection nozzle 18 and the other end consisting of 
two branched pipes 21a, 21b. Two sets of pressure-regulating valves 19a, 19b and solenoids 
21a, 21b are interposed, respectively, in the branched pipes 21a, 21b of the connection pipe 21. 
Specifically, the cleaning system is designed to supply a cleaning solvent 3 to the solenoid valve 
20b through the pressure-regulating valve 19b and then toward the injection nozzle 13 through 
the branched pipe 21b, while supplying a compressed air 16 to the pressure-regulating valve 19a 
and the solenoid valve 20a and then to the junction with branched pipe 21b through the branched 
pipe 21a, so that the cleaning solvent the compressed air are mixed together in the connection 
pipe 21 and supplied to the injection nozzle 18. The solenoid valves 20a, 20b are designed to 
be controlled to allow the mixed fluid to be injected from the injection nozzle 18 to the collection 
pipe 1 in the form of a high-pressure mist. Thus, the injection nozzle 10 is disposed on an 
upstream side of the collection pipe 1. 
[0015] 

As shown in FIGS. 3(a) to 3(d), the injection nozzle 18 includes various types depending 
on how to inject the mixed fluid consisting of a cleaning solvent 3 and a compressed air 16 into 
the collection pipe lb. For example, FIG. 3(a) is one type where a plurality of small holes are 
formed in an injection port 18a of the injection nozzle to inject the mixed fluid in a radial pattern. 
FIG 3(b) is another type where an injection port 18a of the injection nozzle is positioned 
eccentrically to an axis of the collection pipe lb to inject the mixed fluid in a spiral pattern. 
Each of these types of injection nozzles 18 is disposed adjacent to an opening of the collection 
pipe through which the mixed fluid is to be mixed with an ink 5 or a cleaning liquid 3 falling 
from the end pan 9b. Further, FIGS. 3(c) and 3(d) are yet another type designed to inject the 
mixed fluid from the entire circumference of the collection pipe lb. Specifically, a plurality of 
injection nozzles 18 are formed in an outer peripheral surface of the collection pipe lb along a 
circumferential direction thereof at certain intervals, and a scctionally annular-shaped casing 22 
for supplying the mixed fluid is formed to surround the injection nozzles 18. 
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[0016] 

In the cleaning apparatus having the above structure, an ink changing operation is 
performed as follows. After stopping the ink supply, an ink 5 in an ink supply pipe 5 is 
discharged outside, and an ink 5 discharged from the nip zone 2 of the anilox roil 7 and the 
rubber roll 8 is collected in an ink container 10a through the end pans 9a, 9b, the collection pipes 
(return pipes) la, lb and others. Then, a cleaning solvent 3 is supplied to the roll nip zone to 
clean an outer peripheral surface of the roll pair, and then discharged into and collected in a 
bucket 14 through the end pans 9a, 9b, the collection pipes la, lb and others. Then, respective 
lower ends of an ink suction pipe 12 and the ink collection pipe 1 are connected to corresponding 
connection ports in an upper portion of an ink container 10b for a second print job, to supply an 
ink 5 to the nip zone 2 of the anilox roll 7 and the rubber roll 8, 
[0017] 

In the above continuous ink changing operation, during the process of collecting the 
cleaning solvent 3 through the end pans 9a, 9b, the collection pipes la, lb and others, the 
mixed-fluid injection nozzle 18 located on the upstream side of the collection pipe 1 is activated 
at a given timing. The mixed fluid injected from the injection nozzle into the collection pipe 1 
in the form of a high-pressure mist repeatedly collides with an inner wall surface of the 
collection pipe 1 to clean/remove an ink 5 attached/accumulated on the wall surface. Then, the 
mixed fluid is discharged into the downstream bucket 14 together with the mixed fluid. This 
function makes it possible to eliminate the problem that, in the ink-color changing operation, the 
previous ink is mixed with a second ink for a second print job to contaminate the second ink, so 
as to facilitate improvement in print quality. 
[0018] 

While the embodiment of the present invention has been described as above, the present 
invention is not limited to the above embodiment, but various changes and modifications may be 
made based on the technical concept of the present invention. 
[0019] 

[Effect of the Invention] 

As mentioned above, in a flexographic printing machine including an ink supply system for 
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supplying an ink to a roll nip zone formed by a combination of a pair of ink rolls, a cleaning 
system for cleaning a circulation line of the ink using a cleaning solvent, and an ink changing 
system for collecting the ink and the cleaning solvent and changing the ink with another ink 
different in color, the ink collection pipe cleaning apparatus of the present invention for the 
above flexographic printing machine comprised an end pan disposed under an end of the ink 
rolls, and an injection nozzle adapted to inject a high-pressure mixed fluid consisting of a 
compressed air and a cleaning solvent, to an ink/cleaning-solvent collection pipe disposed 
adjacent to the end pan. Thus, the following effects can be obtained. In the ink collection 
pipe cleaning apparatus of the present invention, a fluid to be injected into the collection pipe is a 
high-pressure mixed fluid consisting of an air and a cleaning solvent, as described above. This 
makes it possible to reliably perform a cleaning operation over the entire region of the pipe using 
a small volume of cleaning solvent. Comparing with the conventional example designed to 
inject only a compressed air, the high-pressure mixed fluid makes it possible to eliminate the 
problem that ink is splashed around and attached/deposited on the nozzle and an upper region of 
the inner wall of the collection pipe. Further, in connection with this effect, according to the 
ink collection pipe cleaning apparatus of the present invention, a cleaning-solvent draining time 
can be reduced, and a ink changing time can be drastically reduced. This can provide enhanced 
productivity. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

FIG 1 is a schematic perspective view showing an ink circulation system and an ink 
cleaning system incorporating one embodiment of the present invention equipped in a 
flexographic printing machine. 

FIG. 2 is a conceptual diagram showing an injection nozzle for a mixed fluid (water and 

air). 

FIG 3 is an explanatory diagram of functions of the injection nozzle in FIG 2, wherein: (a) 
is a sectional view showing an injection nozzle designed to inject the mixed fluid in a radial 
pattern; (b) is a sectional view showing an injection nozzle designed to inject the mixed fluid in a 
spiral pattern; (c) is a sectional view showing an injection nozzle designed to inject the mixed 
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fluid from the entire circumference; and (d) is a sectional view taken along the line R-R in (c). 

FIG 4 is a schematic perspective view showing conventional ink circulation and ink 
cleaning systems equipped in a flexographic printing machine. 

FIG 5 is an explanatory diagram of States of the inside of a conventional 
ink/cleaning-solvent collection pipe, wherein (a) is a sectional view showing the collection pipe 
during execution of a print job, and (b) is a sectional view showing the collection pipe during a 
cleaning operation. 

FIG. 6 is explanatory diagram of problems in the conventional ink cleaning system, wherein 
(a) is a sectional view showing the collection pipe during execution of a print job, and (b) is a 
sectional view showing the collection pipe during a cleaning operation. 

[EXPLANATION OF NUMERALS] 
1: collection pipe (return pipe) 
2: roll nip zone (ink reservoir) 
3: cleaning solvent 
4: pump 
5: ink 

6: ink supply pipe 

7: anilox roll 

8: rubber roll 

9: end pan 

10: ink container 

11: solenoid 

12: ink suction pipe 

13: cylinder 

14: bucket 

15: solenoid 

16: compressed air 

17: corrugated sheet 
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18: injection nozzle 

19: pressure-regulating valve 

20: solenoid 

21: connection pipe 

21a, 21b: branched pipe 

FIG1 

1: collection pipe 
2: roll nip zone 
3: cleaning solvent 
3, 16: compressed air 
4: purnp 

6: ink supply pipe 

7: anilox roll 

8: rubber roll 

9b: end pan 

10a, 10b: ink container 

18: injection nozzle 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGD3LE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLACK BORDERS 



